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(57) ABSTRACT

The present invention provides an agent having anti-Helico-
bacter pylori activity that 1s effective for the treatment, pre-
vention or improvement of diseases associated with Helico-
bacter pylori and contains as an active ingredient thereof an
extract of a plant belonging to the Labiatae family. The agent
having anti-Helicobacter pylori activity of the present inven-
tion has superior heat stability and allows the obtaining of
climination effects 1n a short period of time.
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AGENT HAVING ANTI-HELICOBACTER
PYLORI ACTIVITY

TECHNICAL FIELD

The present invention relates to an agent having anti-Heli-
cobacter pylori activity capable of effectively eliminating
and discharging Helicobacter pylori involved 1n the onset of
peptic ulcers.

BACKGROUND ART

Helicobacter pylori (hereinalter also referred to as H.py-
lori) 1s a Gram-negative rod (spirochete) that has several polar
flagella. These organisms were named Helicobacter (bacteria
that spiral) since they move by rotating these flagella. In
addition, they are also characterized by being able to survive
in the strongly acidic environment of the human stomach, and
primarily infect the pylorus as 1s indicated by their name,
pylori.

Human infection 1s thought to occur by oral infection. In
the case of Japanese, infection through one-time well water 1s
presumed to be the main infection route. Consequently,
although infection 1s rare among young persons who grew up
in an age of advanced water utility facilities, middle-aged to
clderly persons older than age 50 have conversely been indi-
cated as demonstrating as high infection rate of greater than
70%.

Warren and Marshall first detected and isolated H.pylori
from gastritis patients 1n 1982. As a result of subsequent
infection experiments independently conducted by Marshall
in 1984, H.pvlori was verified to be directly involved in the
onset ol acute gastritis. Subsequently, H.pyviori has been
strongly indicated to be mvolved in the onset of atrophic
gastritis, gastric and duodenal ulcers, gastric mucosa-associ-
ated lymphoid tissue (MALT) lymphoma, and gastric cancer.
At present, patients infected with H.pylori are recommended
to undergo elimination treatment regardless of the presence or
absence of symptoms from the standpoint of preventing these
diseases.

Although chemotherapy using antibiotics such as
Clarithromycin or Amoxicillin 1s comparatively effective for
treatment, approximately 20% of patients were said to be
resistant to treatment due to infection by resistant strains.
There 1s concern that the proportion of resistant strains will

increase rapidly in the future. Moreover, administration of
these conventional antibiotics 1s frequently associated with
the problems regarding satety during long-term admainistra-

tion and recurrence, thus creating the need for the develop-
ment of a drug that 1s both effective and safe.

DISCLOSURE OF THE INVENTION

The present invention provides an agent having anti-fHeli-
cobacter pylori activity that 1s usetul for the treatment, pre-
vention or improvement of diseases associated with Helico-
bacter pylori.

The inventors of the present invention found that an extract
ol a plant belonging to the Labiatae family 1s able to eflec-
tively inhibit growth of Helicobacter pylori, thereby leading
to completion of the present invention.

Namely, the present invention relates to the following;:

1. an agent having anti-fHHelicobacter pylori activity, which

comprises as an active mgredient thereof an extract of a

plant belonging to the Labiatae family;
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2. the agent having anti-Helicobacter pylori activity accord-
ing to 1 above, wherein the plant belonging to the Labiatae

tamily 1s Elsholtzia ciliata or Perilla frutescens viridis,

3. the agent having anti-Helicobacter pylori activity accord-
ing to 1 above, wherein the plant belonging to the Labiatae
tamily 1s Elsholtzia rugulosa;

4. the agent having anti-Helicobacter pylori activity accord-
ing to any of 1 to 3 above, wherein the extract contains a
fraction that has been passed through a filter having a
molecular weight cut-off of 5,000;

5. the agent having anti-Helicobacter pylori activity accord-
ing to any of 1 to 4 above, which 1s used for the treatment,
prevention or improvement ol diseases associated with
Helicobacter pylori;

6. a method for eliminating Helicobacter pylori, comprising
consuming the agent having anti-Helicobacter pylori
activity according to any of 1 to 5 above; and,

7. a Tood additive composition for eliminating Helicobacter
pylori comprising an extract of a plant belonging to the
Labiatae family.

The agent having anti-Helicobacter pylori activity of the
present invention has superior growth inhibitory action,
climination action and discharge action on Helicobacter
pylori, and 1s highly safe. In addition, the agent having anti-
Helicobacter pylori activity of the present invention has supe-
rior heat stability. Moreover, the agent having anti-Helico-
bacter pylori activity of the present mvention allows the
obtaining of elimination effects in a short period of time.
Thus, 1t 15 extremely usetul for the elimination of Helico-
bacter pylori, and the treatment, prevention or improvement
of diseases associated with Helicobacter pylovi.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

In the present invention, the agent having anti-Helico-
bacter pylori activity refers to a composition that 1s able to
inhibit growth of Helicobacter pylori. Such an agent having
anti-Helicobacter pylori activity 1s able to eliminate Helico-
bacter pylori from the stomach. The agent having anti-He/i-
cobacter pylori activity of the present invention can be used to
treat, prevent or improve diseases associated with Helico-
bacter pylori, and more specifically, peptic ulcers such as
gastric and duodenal ulcers, gastritis (including acute gastritis
and atrophic gastritis), gastric MALT lymphoma and gastric
cancer, ¢tc.

In the present invention, any arbitrary plant can be used for
the plant belonging to the Labiatae family provided it 1s a
plant that belongs to the Labiatae family, and a plant belong-
ing to the genus Llsholtzia 1s preferable, and Elsholtzia cili-
ata, Perilla frutescens viridis or Elsholtzia rugulosa 1s more
preferable. Elsholtzia ciliata 1s used as a Chinese herbal
medicine. Perilla frutescens viridis 1s also widely available
tor edible purposes. Elsholtzia rugulosa 1s commonly used as
a tea n China. Thus, extracts thereof are highly sate and can
be used continuously for a long period of time.

Dried one of plants belonging to the Labiatae family such
as Flsholtzia ciliata or Perilla frutescens viridis are available
commercially, and these can also be used in the present inven-
tion. Elsholtzia rugulosa growing wild 1n the Yunnnan Prov-
ince of China can be used for the Elsholtzia rugulosa 1n the
present invention. In addition, the plant belonging to the
Labiatae family used 1n the present invention may be 1n a raw
form or dried form following collection. Examples of col-
lected sites include mature or immature spikes, fruit, skin,
seeds, leaves, leal stems, branches and roots. Spikes are used
preferably.
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Extraction can be carried out by a commonly used extrac-
tion method such as extracting an active ingredient from a
plant raw material with an extraction solvent. Extraction may
also be carried out after crushing the plant raw material. A
commonly used method can be applied for the crushing
method, such as crushing using a mortar and pestle, atomizer,
hammer mill, stamp mill or ball mill, etc.

Examples of extraction solvents include water; alcohols
such as methanol, ethanol, 1sopropanol, t-butanol, octanol or
2-methyl-4-phenylbutanol; ketones such as acetone, methyl
1sobutyl ketone, acetophenone or benzophenone; esters such
as ethyl acetate, butyl acetate, methyl benzoate or t-butyl
benzoate, hydrocarbons such as hexane, heptane, octane,
decane, undecane, dodecane, cyclohexane or decalin, bulfer
solutions such as phosphate-butfered saline (PBS); and mix-
tures thereof. Preferable examples include water, methanol,
cthanol, hexane, ethyl acetate, acetone, phosphate-butlered
saline (PBS) and mixtures thereof. Mixed solvents of water
and a hydrophilic solvent can also be used for the extraction
solvent. The ratio between the water and hydrophilic solvent
can be suitably determined over a wide range, and the ratio of
water to hydrophilic solvent 1s, for example, 95:5 to 5:95 and
preferably 50:50 to 10:90. For example, 50% aqueous ethanol
solution can be used.

Extraction 1s carried out by, for example, using 0.1 to
10000 parts by weight, and preferably 1 to 100 parts by
weight of solvent to 1 part by weight of plant body. There are
no particular limitations on extraction temperature, and the
extraction temperature 1s, for example, preferably 0 to 100°
C. and more preferably 20 to 90° C. There are no particular
limitations on extraction time, and the extraction time 1s, for
example, preferably 1 minute to 1 week and more preferably
30 minutes to 1 day.

There are no particular limitations on the equipment used
for extraction, and examples of equipment include a con-
tainer, stirrer, retlux condenser, Soxhlet extractor, homog-
enmizer, shaker and ultrasonic generator designed for efficient
extraction.

An extract can be treated with various types of solid-liquid
separation methods such as sedimentation separation, cake
filtration, supernatant filtration, clarifying filtration, centrifu-
gal filtration, centrifugal sedimentation, expression separa-
tion or the use of a filter press.

An extract may be used after passing through a filter having
a molecular weight cut-off of a certaimn value. A fraction
obtained by passing through a filter having a molecular
weight cut-oil o1 20,000 can be used preferably, and a fraction
obtained by passing through a filter having a molecular
weight cut-oif of 5,000 can be used more preferably.

An extract extracted with an extraction solvent may be
used as 1s, or may be used after diluting or concentrating.
Alternatively, the extract may be powdered by a method such
as Ireeze-drying or spray-drying.

In addition, in the agent having anti-Helicobacter pviori
activity of the present invention, the amount of extract used
may be an amount that 1s effective for expression of antibac-
terial activity against Helicobacter pylori, and 1s, lor
example, about 0.01 to 10.0 g as extract or about 0.1 mg to 5.0
g as dried extract per dosage unit or per day i adults. Nor-
mally, the concentration of an extract in a preparation varies
according to the form thereof, and 1n the case of a solid form
such as tablets, chewable tablets, granules or capsules (e.g.,
hard capsules), the amount of extract used 1s within the range
of 0.01 to 100% by weight and preferably 10 to 100% by
welght based on total weight of the preparation. The prepa-
ration 1s preferably prepared so that the final concentration of
active 1ngredient in the stomach 1s 10 to 100 pg/ml.
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Examples of forms of the agent having anti-Helicobacter
pylori activity of the present invention include various forms

of solid foods and liquid foods such as tablets, chewable
tablets, granules or capsules (e.g., hard capsules), liquid bev-
erages and foods such as soups, juices, tea drinks, milk drinks,
fermented milk drinks, soy milk, cocoa drinks and jellied
drinks, semi-solid foods such as pudding or yogurt, breads,
noodles such as udon, contections such as cookies, chocolate,
candy or crackers, and spreads such as rice seasonings, butter
or jam, and the like. In addition, the agent having anti-He/i-
cobacter pylori activity of the present invention can also be 1n
the form of a health food or therapeutic food. There are no
particular limitations on the form thereof, and preferable
examples 1include a form that enables continuous ngestion,
such as tablets, chewable tablets, granules or capsules (e.g.,
hard capsules) as well as confections, soups, beverages and
liquad foods.

Moreover, the agent having anti-Helicobacter pylori activ-
ity of the present invention can incorporate various food
additives, examples of which include various types of nutri-
ents, various vitamins, minerals, dietary fiber, polyunsatu-
rated fatty acids, stabilizers such as dispersants or emulsifiers,
sweeteners, taste components and flavorings. In addition, 1n
the case of liquids, the agent having anti-Helicobacter pviori
activity of the present invention may be mitially prepared 1n
the form of a liquud, and 1t may also be prepared 1n the form of
a powder or paste followed by dissolving in a prescribed
amount of an aqueous liquid.

The agent having anti-Helicobacter pylori activity of the
present invention can also be used by adding to an arbitrary
food material such as milk, fruitjuice such as orange or lemon
juice, dairy products such as yogurt, bread or other foods.

The agent having anti-Helicobacter pylori activity of the
present mvention has superior heat stability. Thus, activity
can be maintained even 1n cases where the agent 1s added to
the aforementioned foods and heated.

Since the agent having anti-Helicobacter pylori activity of
the present invention 1s able to eliminate Helicobacter pviori
present 1n the gastrointestinal tract, 1t can be used to treat,
prevent or improve diseases associated with Helicobacter
pylori. Examples of diseases associated with Helicobacter
pylori include diseases caused by the presence of Helico-
bacter pylori 1n the gastrointestinal tract. More specifically,
examples of diseases associated with Helicobacter pylovi
include peptic ulcers such as gastric ulcers and duodenal
ulcers, gastritis (including acute gastritis and atrophic gastri-
t1s), gastric MALT lymphoma and gastric cancer (Diagnosis
and Treatment Guidelines for Helicobacter pylori Infection
(Revised Edition), The Japanese Society for Helicobacter
Research, 2003). The Japanese Society for Helicobacter
Research has published “Diagnosis and Treatment Guide-
lines” 1n June 2000, and has proposed the indication of elimi-
nation treatment for all gastric ulcers and duodenal ulcers
positive for Helicobacter pylori.

The following examples provide a more detailed explana-
tion of the present invention, but the present invention 1s not
limited thereto.

EXAMPLES

Example 1

Preparation of Extract

Elsholtzia rugulosa, Elsholtzia ciliata and Perilla frute-
scens viridis were used as plants belonging to the Labiatae
family. Plant bodies (including spikes) collected 1n Daicho,
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Yunnan Province, China followed by drying were used for
Elsholtzia rugulosa. A commercially available product
obtained by cutting an entire dried plant obtained during the
flowering season into strips was used for Elsholtzia ciliata
(Hyakkaen Kampo Pharmacy, Neyagawa, Japan). Commer-
cially available dried spikes and leaves were used for Perilla
frutescens viridis.

Extraction was carried out by crushing the dried plant body
with a mortar and pestle, and extracting overnight at 4° C.
using 30 ml of extraction solvent to 1 g of the resulting dried
powder. PBS, 50% ethanol and 100% ethanol were used for
the extraction solvent. The resulting mixture was then centri-
tuged for 30 minutes at 4,000 rpm followed by collection of
the resulting supernatant thereof. Samples obtained by the
extraction with 50% ethanol or 100% ethanol was evaporated
to remove alcohol, and the resulting dried powder of those
samples were dissolved 1n a prescribed amount of PBS and
then used after filtering with a Millipore membrane filter. The
sample extract obtained by the extraction with PBS was used
as 1s or after concentrating and filtering as necessary.

Test Example 1

Measurement of Anti-Helicobacter pylori Activity

Measurement of anti-fHelicobacter pylori activity was car-
ried out by the paper disk method using Helicobacter pviori
agar culture medium (Pore Media V1 HELICO AGAR, Eiken
Chemical). After coating Helicobacter pylori over the entire
surface of this medium, a thick circular piece of filter paper
(Advantec) having a diameter of 8 mm impermeated with 60
ul of extract was placed on the medium followed by culturing
in the presence of 10% carbon dioxide gas. After culturing for
3 to 4 days, the size of the zone of inhibition of Helicobacter
pylori growth formed around the filter paper was observed. A
piece of filter paper impermeated with chloramphenicol (CM,
100 ug/ml) was also placed on the medium as a positive
control, while a piece of filter paper impermeated with PBS
was placed on the medium as a negative control.

Results:

(1) Elsholtzia rugulosa Extract

A PBS extract of Elsholtzia rugulosa spikes was observed
to have potent anti-Helicobacter pylori activity. Based on an
evaluation of the size of zone of 1nhibition of Helicobacter
pyvlori growth, the anti-Helicobacter pylori activity of
Elsholtzia rugulosa spike extract was nearly equivalent to the
activity at a concentration of 100 ug/ml of chloramphenicol.
Antibactenial activity of chloramphenicol was essentially no
longer observed at a concentration of 5 ug/ml. I the minimum
inhibitory concentration (MIC) of chloramphenicol as deter-
mined according to this method 1s assumed to be about 5
ug/ml, then the minimum inhibitory concentration (MIC) of
Elsholtzia rugulosa spike extract against Helicobacter pylori
1s 1/20 that of chloramphenicol, or 0.25 ng/ml.

Moreover, a 50% ecthanol extract of Elsholtzia rugulosa
spikes demonstrated anti-fHelicobacter pylori activity that
was more potent than that of the PBS extract. In addition, an
extract obtained by extracting residue remaining after extract-
ing Elsholtzia rugulosa spikes with PBS with 50% aqueous
cthanol solution was observed to have even more potent anti-
Helicobacter pylori activity.

(2) Elsholtzia ciliata Extract

A PBS extract of an entire Eilsholtzia ciliata plant was
confirmed to demonstrate definitive anti-fHelicobacter pylovi
activity 1n a solution concentrated by a factor o 3. In addition,
a 50% ethanol extract and 100% ethanol extract of an entire
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Elsholtzia ciliata plant demonstrated anti-Helicobacter
pylori activities that were more potent than that of the PBS
extract.

(3) Perilla frutescens viridis Extract

A PBS extract of spikes of Perilla frutescens viridis was
observed to demonstrate potent anti-Helicobacter pylovi

activity without concentrating. The anti-Helicobacter pylovi
activity ol this PBS extract of Perilla frutescens viridis spikes
exceeded activity of chloramphenicol at a concentration of
100 ug/ml. In addition, a 50% ethanol extract of Perilla frute-
scens viridis spikes was observed to demonstrate anti-Heli-
cobacter pylori activity that was equal to that of the PBS
extract.

Test Example 2
Heat Stability of Anti-fHelicobacter pylori Activity

In order to examine the heat stability of substances having,
anti-Helicobacter pylori activity, a PBS extract of Elsholtzia
rugulosa spikes, a 50% ethanol extract of Elsholtzia ciliata
and a PBS extract of Perilla frutescens viridis spikes were
heat-treated (boiled) for 20 minutes at 100° C. followed by an
examination of the anti-Helicobacter pylori activity thereof.
Activity was measured using the same method as that of
Example 1 above.

Results:

The heat-treated extracts maintained anti-Helicobacter
pylori activity equal to that of extracts prior to heat treatment
for all of the extracts examined.

Test Example 3

Study of Molecular Size of Substances Having,
Anti-Helicobacter pylori Activity

A study was made of the molecular size of antibacterial
substances contained in extracts. Using a PBS extract of
Elsholtzia rugulosa, a 50% ethanol extract of Eisholtzia cili-
ata spikes and a PBS extract of Perilla frutescens viridis, each
of the extracts were respectively passed through molecular
weight cut-off filters having cut-oils of 30,000, 20,000,
10,000 and 35,000 followed by measurement of the antibacte-
rial activity thereof Activity was measured using the same
method as that of Example 1 above.

Results:

Potent anti-Helicobacter pylori activity was observed 1n
fractions having a molecular weight ot 5,000 or less for all of
the extracts examined. Anti-Helicobacter pylori activity was
not observed 1in the PBS extract of Perilla frutescens viridis in
fractions having a molecular weight of more than 5,000.

Test Example 4

Determination of Anti-Helicobacter pylori Activity
Ingredient of Elsholtzia rugulosa

Antibacterial substances were attempted to be 1solated and
purified using an extract obtained by extracting Elsholtzia
rugulosa spikes with 100% methanol. First, after concentrat-
ing the 100% methanol extract of Eisholtzia rugulosa spikes,
the concentrate was extracted with hexane, ethyl acetate and
PBS, respectively using partition chromatography. Among
the resulting extracts, potent antibacterial activity was
observed for the hexane and ethyl acetate fractions. Next, the
cthyl acetate fraction that demonstrated potent activity was
applied to a silica gel cartridge column. Among fractions Al
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to A10 extracted with a solution of chloroform and methanol
(Fr. Al to Fr. A10), antibacterial activity was observed 1n Fr.
A5 and Fr. A10 (chloroform:methanol=4:1). These two frac-
tions were then combined and further subjected to methanol
extraction using an ODS cartridge column. A fraction Bl 1n
which activity was observed (Fr. B1) was punfied with a
preparative HPLC column, and as a result of examining the
resulting fractions C1 to C99 (Fr. C1 to Fr. C99), antibacterial

activity was observed 1n Fr. C10 to Fr. C12. On the basis of

these 1solation and purnification results, substances demon-
strating anti-fHelicobacter pylori activity were determined to
be highly polar, hydrophobic substances that are easily
extracted with organic solvents such as hexane and ethyl
acetate.

INDUSTRIAL APPLICABILITY

As has been described above, the agent having anti-Heli-
cobacter pylori activity of the present invention has superior
growth inhibitory action, elimination action and discharge
action on Helicobacter pylori, and has superior heat stability.

The mvention claimed 1s:

1. A method for eliminating Helicobacter pyiori (H. pyiori)
from the gastrointestinal tract of a subject infected with and/
or harboring 1. pylori, the method comprising orally admin-
1stering a composition comprising an effective amount of an
extract of Pefilla frutescens spikes to said subject.

2. The method according to claim 1, wherein the Perilla
frutescens extract 1s a filtered extract that has been passed
through a filter having a molecular weight cutotf of 5.000.

5

10

15

20

25

8

3. The method according to claim 1, wherein the Perilla

frutescens 1s Perilla frutescens viridis.

4. The method according to claim 1, wherein the compo-
sition 1s 1n the form of a dosage unit and/or 1s orally admin-
istered on a daily basis, and wherein the extract 1s within a
range 01 0.01 to 10 grams per dosage unit or per daily admin-
1stration.

5. The method according to claim 1, wherein the extract 1s
in the form of a drnied extract and wherein the subject 1s an
adult subject.

6. The method according to claim 5, wherein the compo-
sition 1s 1n the form of a dosage unit and/or 1s orally admin-
istered on a daily basis to the adult subject, and wherein the
dried extract 1s within a range o1 0.01 to 5 grams per dosage
unit or per daily administration.

7. The method according to claim 1, wherein the extract 1s
present 1in a dosage form selected from the group consisting of
a tablet, a chewable table, a granule, or a capsule.

8. The method according to claim 7, wherein the extract 1s
present 1n an amount of 10% to 100% by weight based on the
total weight of the dosage form.

9. A method for eliminating . pylori irom the gastrointes-
tinal tract of a subject infected with and/or harboring f.
pylori, the method comprising orally administering an effec-
tive amount of a composition consisting essentially of an
extract of Perilla frutescens spikes to said subject.
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